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1	Introduction
In RAN1#90 [1], the following agreements on the CSI framework were made [2]:
	Agreements:
· R1-1715288 is agreed
· Note: the ordering of UCI bits is to be decided by channel coding session

Slide 3 of R1-1715288 is as follows:
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Slide 5 of R1-1715288 is as follows:
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In RAN1#89 [3], the following agreements on the CSI framework were made: 
	Agreements:
· CSI-RS ports within a CSI-RS resource have at least two types of QCL assumptions
· QCL w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters
· Not QCL’ed (e.g. for beam selection based on beamformed CSI-RS codebook)
· FFS whether some parameters can still be QCL’ed


In this contribution, we discuss various remaining issues surrounding the framework for CSI and beam management. 
[bookmark: _Hlk489961934]
2	Discussion
[bookmark: _Hlk492630240]2.1	Configuring CSI-RS Resources and Resource Sets
The current CSI framework provides two options for configuring the QCL aspect of CSI-RS Resources for beam management and CSI acquisition, and those two options are referenced in the introduction above.  In the first option, all antenna ports in a CSI Resource have the same QCL setting, but in the second option, the QCL setting of the antenna ports in a CSI Resource can be arbitrarily configured.  
As we discussed in our previous contribution [4] from RAN1#90, both of these options provide identical functionality, meaning whatever functionality is supported by one option can be supported by the other option, but with potentially different values of the associated parameters.  There are two reasons why retaining both of these options is undesirable.  First, as we discussed in [4], multiple ways to implement a given functionality create an unnecessary burden on UE implementation and testing and also create unnecessary complications in determining reasonable bounds on the values of various parameters.  Second, the option to independently configure the QCL status of the antenna ports in a single CSI Resource means beam scanning can be performed with a single CSI Resource, in which case the traditional CRI feedback cannot be used for beam selection because CRI is concerned with selection on the Resource level, not the antenna port/antenna port group level.  Therefore the option to independently configure the QCL status of the antenna ports creates the need for antenna port or antenna-port-group selection feedback in addition to the already agreed CRI functionality.  
[bookmark: OLE_LINK14]Observation 1:  If the option for independently configuring the QCL status of the antenna ports within a single CSI Resource is retained in the NR, then there needs to be support for antenna port or antenna port group selection feedback in addition to the traditional CSI Resource selection functionality performed by CRI feedback. 
[bookmark: _GoBack]If all the antenna ports within a single CSI Resource have the same QCL, then multiple CSI Resources would be used for beam scanning and selection (e.g., one CSI Resource per bream), and Resource selection with CRI can be used as originally intended.  There would be no need for any additional antenna port or antenna-port group selection feedback when all antenna ports within a single CSI Resource have the same QCL.  Requiring identical QCL settings for the antenna ports within a single CSI Resource would provide a much needed simplification to the CSI/beam management framework.  
[bookmark: OLE_LINK13]Observation 2:  Requiring all antenna ports within a single CSI Resource to have identical QCL settings would simplify the CSI / beam management framework and eliminate the need for including antenna port/antenna port group selection feedback in the framework. 
We propose that RAN1 consider revisiting the agreement on the QCL setting for the antenna ports within a CSI Resource in light of the above discussion.  
[bookmark: OLE_LINK34]Proposal 1: For beam management and CSI acquisition, all antenna ports within a CSI Resource are considered QCL.  

[bookmark: _Hlk492630282][bookmark: _Hlk492710424]2.2	Periodic CSI Transmitted on PUCCH 
Some clarifications are needed for the current agreements with respect to three components of the CSI/beam management framework: periodic CSI transmission, Type I subband CSI, and the use of the Long PUCCH for periodic CSI reporting.  It was agreed that periodic CSI can be carried on either the Short or Long PUCCH and is wideband/partial band in terms of frequency granularity (slide 5 of [2]).  As a result, the agreed table on slide 5 of [2] would seem to imply that Type I subband CSI cannot be periodic since periodic CSI is listed as wideband/partial band.  However, this implication that a periodic CSI report will not carry type I subband CSI should be clearly stated and agreed.  With periodic feedback envisioned as having a relatively low payload, e.g., specifically wideband feedback aimed at maintaining the gNB-UE link at a basic level, then it is questionable whether Type I subband CSI reporting is needed for periodic CSI reports.  Type I subband CSI reporting can instead be performed in a semi-persistent or aperiodic CSI report rather than a periodic report.
[bookmark: OLE_LINK35]Proposal 2: Since Periodic CSI was agreed to be wideband/partial band, update the current agreements to clearly state that a Periodic CSI report will not carry Type I subband CSI.
For carrying periodic CSI on the PUCCH, the conditions for using PUCCH vs. long PUCCH are FFS.  If a periodic CSI report is agreed to only carry wideband/partial band Type I CSI, then it is questionable whether the long PUCCH is needed for periodic CSI since the payload requirements of wideband/partial band Type I CSI are relatively low compared to sub-band reporting and especially Type II reporting.  With periodic feedback envisioned for being wideband feedback aimed at maintaining the gNB-UE link with a relatively low payload, then the higher payload capabilities of the Long PUCCH may not be necessary for periodic CSI.  
[bookmark: OLE_LINK43]Proposal 3: Since periodic CSI was agreed to be wideband/partial band and to carry Type I CSI only, clarify the need for a periodic CSI report to be carried on the Long PUCCH.  Without a clear need for a periodic CSI report to be carried on the Long PUCCH, then update the current agreements to clearly state that a periodic CSI report is not to be carried on the Long PUCCH.  

3	Conclusion
In this contribution, we made the following observations: 
Observation 1:  If the option for independently configuring the QCL status of the antenna ports within a single CSI Resource is retained in the NR, then there needs to be support for antenna port or antenna port group selection feedback in addition to the traditional CSI Resource selection functionality performed by CRI feedback. 
Observation 2:  Requiring all antenna ports within a single CSI Resource to have identical QCL settings would simplify the CSI / beam management framework and eliminate the need for including antenna port/antenna port group selection feedback in the framework. 
In this contribution, we made the following proposals:
Proposal 1: For beam management and CSI acquisition, all antenna ports within a CSI Resource are considered QCL.  
Proposal 2: Since Periodic CSI was agreed to be wideband/partial band, update the current agreements to clearly state that a Periodic CSI report will not carry Type I subband CSI.
Proposal 3: Since periodic CSI was agreed to be wideband/partial band and to carry Type I CSI only, clarify the need for a periodic CSI report to be carried on the Long PUCCH.  Without a clear need for a periodic CSI report to be carried on the Long PUCCH, then update the current agreements to clearly state that a periodic CSI report is not to be carried on the Long PUCCH.  
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Encoding of CSI parameters for PUCCH-based reporting

* For short PUCCH:
« Only single-slot reporting, no multiplexing of CSI parameters of a report in multiple slots
« Down select one of the following alternatives in RAN1 NR-AH3:
+ Alt. 1: RI/CRI/PMI/CQljointly encoded
* Alt. 18: RI/CRI/PMI/CQl with padding bits prior to encoding (to ensure the same payload irrespective of RI)

* For long PUCCH:
« Only single-slot reporting, no multiplexing of CSI parameters of a report in multiple slots
« Down select one of the following alternatives in RAN1 NR-AH3:
« Alt. 1: RI/CRI/PMI/CQl with padding bits prior to encoding (to ensure the same payload irrespective of RI)
+ FFS if payload size depends on Rl or CRI, i present)
« Alt. 2: RI/CRI encoded separately from PMI/CQI

* Resource mapping/coding should consider payload size variation for different Rl values
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CSl reporting characteristics

Frequency granularity  Wideband or partial Wideband, partial band, ~ Wideband, partial band,
band(+) or subband or subband

Physical channel being ~ Short PUCCH or long Short PUCCH, long PUSCH (***%)

used PUCCH (%) PUCCH, or PUSCH (*)(**)

Codebook(s) Type I CSI Type I and Il CSI (***) Type I and Il CSI

(+) FFs: if partial band is a portion of a bandwidth part; wideband is an entire bandwidth part
(*) FFs: The conditions for using short PUCCH vs. long PUCCH
* Tobe concluded in RAN1 NR-AH3

(**) FFS: Potential down selection of the three options
(***) Type 11 CSl is only applicable for PUSCH (if supported)

* FFS: support for partial Type Il CSI reporting for SP-CSI
(***#) If Y=0 supported, A-CS| can also be reported over short PUCCH, e.g. for WB CQl for URLLC




